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Abstract 
Based on linear matrix inequality (LMI), the problem of guaranteed cost control for a class of descriptor system 
is addressed, where the uncertainties exist in the systematic matrix and the controller gain. Under the additive 
perturbation, the sufficient condition of non-fragile H guaranteed cost is presented, and corresponding controller
design is given in terms of the feasible solutions of LMI. 
∞
H
∞
∞
H
© 2011 Published by Elsevier Ltd. 
Selection and/or peer-review under responsibility of [CEIS 2011] 
Keywords: uncertain descriptor systems; non-fragile controller; guaranteed cost control; linear matrix inequality  
1. Introduction
Descriptor systems are encountered in many fields of the social production, such as, power system,
economic system, robots system, electronic system and aviation system, etc. Among the numerous 
descriptor systems, the Leontief’s dynamical input and output model, natural network model and power 
system model with nonlinear load are in particular the well-known ones. In the past years, a lot of works 
have been devoted to the study on the  control for descriptor systems (see [1], [2]). Meanwhile, the
design method of multi-objective for control systems is extensively drawn by many authors, and in [3-5], 
the authors pointed out that guaranteed cost control is an effective method of multi-objective design. 
In this paper, we will introduce the idea of design for elasticity controller to the H  guaranteed cost 
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control of descriptor systems. Our goal is to design an elasticity controller by using the LMI approach. 
Furthermore, we will give a design method for elasticity optimized guaranteed cost control and its 
controller by establishing and solving convex optimization problem. Finally, a numerical example is 
given to illustrate the design process and their feasibility.  
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2. Problem For Mulation And Prelimenaries 
In this paper, we consider the following uncertain descriptor system 
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where ( ) nx t R∈
p
is the state vector,  is the disturbance input,   and ( ) qt Rω ∈ ( ) mu t R∈
( )Z t R∈ is the control input and the control output, respectively.  are known real 
constant matrixes with appropriate dimensions. are uncertain matrixes with appropriate 
dimensions. 
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Throughout this paper, we assume that all uncertain terms of system (1) have the following forms 
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here are known constant matrixes with appropriate dimensions,  is a 
function matrix satisfying  and each element of  is Lebesgue measurable. In 
addition, we also assume that the initial data  
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of system (1) is zero mean value random variable, which satisfies that { } rrrTT RxIxxE ×∈= )0()0()0( 1,11 . 
The main purpose of this paper is to design a controller with additive gain perturbation  
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such that the state of system (1) is controllable, here  
                      (4) 11 )( NtFMK =Δ
and are known constant matrixes, is an unknown Lebesgue measurable matrix, which 
satisfies  . 
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Exploiting (3) to (1), we arrive at the following closed-loop system 
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    Moreover, a performance function is chosen for system (1) by 
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here  are known weighted matrixes. ,Q R > 0
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3. Main Results
Theorem 1. For every given 0>γ , the descriptor system (1) and the performance index function (6), 
the descriptor system (1) is elasticity  guaranteed cost if there exists an invertible matrix such that H
( +BT
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holds, here 
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 Proof: Constructing Lyapunov function as follows 
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after a series of simple computation, we have 
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On the other hand, it is easy to verify that 
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If (7) holds, then we can conclude that , therefore, we have , which implies that the system 
is regular and  asymptotically stable. Meanwhile, we can obtain that 
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On the other hand, under the zero initial data condition (0)x , we have . Therefore (0) 0V =
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The proof of Theorem 1 is complete. 
Theorem 2. For system (1) and performance function (6), let 0>γ , then there exists gain K such 
that  
)()()( txKKtu Δ+=  
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is a  H   and guaranteed cost controller if and only if  there is a constant , invertible 
matrix
∞
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Here                 , 
and the corresponding performance function is 
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Proof: Applying Schur complement formula, we know that (7) is equivalent to 
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Setting XBKPT = ,  
and using Schur complement formula again, we can find that the above inequality can be rewritten as 
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According to Theorem 1, under zero initial data condition, we then know that 
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The proof of Theorem 2 is complete. 
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